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N BUDGETING TO MEET YIELD POTENTIAL
INTRODUCTION

Estimating your crop nitrogen requirements will assist in developing an accurate
fertiliser strategy to support financial and agronomic efficiencies in production.
Important components include estimating yield potential, estimating crop nitrogen
requirements and matching the two.

Over the years, a range of tools have been developed to estimate yield potential
including the French and Schultz equation (1984), the 2006 Sadras and Angus formula
(which is the formula used in Yield Prophet Lite®) and the crop modelling product, Yield
Prophet® which is available via subscription.

More recently, research conducted by Harries et al. produced an estimate (2022) based
on water use (WU) calculations and factors derived from analysis of commercial crops
in Western Australia to determine water limited potential yield (PYw ). It is calculated as
the best yield an environment can produce with the best cultivar, best management
practices and with high water use efficiency. Once calculated for your crop, it should be
considered a yield benchmark to aim for.

The calculation of water limited potential yield for different crops are:

Wheat PYw= (WU - 45) x 25
Barley PYw= (WU - 50) x 24

Canola PYy, = (WU - 80) x 15

This calculation is used in conjunction with economic yield % (EY) which allows for an
adjustment to the estimate that recognises the law of diminishing returns; as inputs
required to achieve high yields (ie. urea) are increased, returns decrease to the point
where they become unprofitable.80% of PYw is generally used.

STEP 1. ESTIMATING CROP WATER USE (WU)

Crop water use (WU) has three components to calculate:

a. Calculate soil plant available water (PAW) at 1 April (prior to the start of growing
season). This can be estimated from soil moisture tests, push probes and soil
moisture probes or by using a factor of 25 per cent of the preceding fallow
rainfall.

Rule of Thumb: If you haven't measured soil water prior to sowing, a simple rule of
thumb is approximately 25 per cent of summer fallow rainfall is available to the
following crop, assuming no weeds.
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https://www.yieldprophet.com.au/yplite/
https://www.yieldprophet.com.au/yplite/
https://watermark02.silverchair.com/cp21745.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAzswggM3BgkqhkiG9w0BBwagggMoMIIDJAIBADCCAx0GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM5QZIsjZF5Xy__S3UAgEQgIIC7quW8LgUmCe7WOpqyZi08dCBu-bq2lP-I4JEvJ6CuYb1GxjHcevIaJlKgq3AOYt_19io4ChAlG5_-GKATYlW1qWDjyEXRFM5lLGTqo4baQHaES3eCfNMyQ6yYStRSxJVRDOyXzmZPdq4edrD2sU_t5rcKCv7qOWYIe5Mo2op9VAVuYdJbQyaCoQslkqdERgSjigMU8kjG6ZIlzDeNbX8HGuIQddWbq2a3aleQRDjWuHo5QadQJX3tv8dr6p-XZpIl0KFed8erLpI--4CvHmZ68ib8VwTF644BEIMvKLLdN6NoanJAsNj6TxV-KHUCQSKHT2mBbFiFoq01tnbAoMsSbd7MW_TkTXkYNTqJ0YtQJLS-z4uXXl2-EiLGh78xhPyBGxYI4HZo8GCj1dJU8TkOLJf3BAwsYpj5pNcRBIg-VEPC7SIloN8srHQtI7j0RO8aYY-CHq763DfD-k5x63XKCgPl1F_jcEBEsRAw_FM0ErlwgueXa3Fp2oeh_nW8WP7pzOBPYaWGBAoJMw5zz0YOo5C6GsYLEtX2b1_N6tpklrpqEParJAq4y7OEZFg8gF_IqspuqYGjVnxd4-9F0bW_CdfsONgwC0kISr8bw8zaxrFXpjjew40D8FCv9DJ_xYayQ_rpKq9BalR1jZJVm7fKKvZuXEL3584NgugInAHgv0r_PFDvdJKpEO8LBw9QNARBckpEBy8n_k2FGMO0gMSozDWxzwV26M9-Dp8hQxj2YIruuCINUSpSlupum0QRxtXzM0Ocv0mX8_uNSK4Z3uM_KU5N6riGJpvFg8a69xLHS4qWZ7udEUqcIz4pAAAL-s1CUddi2ET-P-76AzSoaOfaUOrxQdFib95EjVnIQh8dydOv9mYrEs2DG_3rIYpPpGKdr1P5pr9gQi6nJgB-NCnDo_EpcUJYpiLdRn9fI1-CBxjFuCgMlyQDNDIMVKIKlxs1Q8vl7mp5c66J6tJaTG7AaiETI2NP71A1zZ0ZIOqYQ
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b. Calculate the growing season to date if making in-season estimates. This is the
rainfall since 1 April in mm.

c. Make an estimate of rainfall for the rest of the growing season (till 31 Oct in Low
or Medium rainfall zones or till 30 Nov in high rainfall zones). This data can be
obtained based on climate outlooks, historical records, apps such as CliMate
and gut feel.

A simple formula, for calculating crop water use is:

WU(mm) = (0.25 X Nov-Mar rainfall) + Apr-Oct rainfall

Tip: Rather than using one estimate for growing season rainfall, conduct a
sensitivity analysis by selecting a range of outcomes: low, medium and high (or
decile 2, 5 and 7) to calculate a range of yield outcomes for your crop.

Calculate soil plant available water at 1 April. Using your records or a nearby
weather station.

= 0.25 X (Nov rainfall 28mm + Dec rainfall 27mm + Jan rainfall 4mm + Feb
rainfall Imm + March rainfall 5mm)

= 0.25 x 65mm

=16.25mm

Calculate the growing season rainfall to date. Using your records or a nearby
weather station.

= April rainfall 10mm + May rainfall 25mm + June 35mm

=70mm

Estimate rainfall for the rest of the growing season (climate outlook, historical
BoM records, gut feel etc)

= July rainfall 36mm + Aug rainfall 39mm + Sept rainfall 37mm + Oct rainfall
35mm

=147mm
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N BUDGETING TO MEET YIELD POTENTIAL

WU (mm) = (16.25 + 70 + 147)

= 233mm

Wheat PYw is calculated as (WU — 45) x 25

= (233 -45) x 25

= 4706 kg/ha

Wheat Economic Yield (EY) is calculated as PYw x 0.8
=4706x0.8

3 765 kg/ha

Wheat EY = 3.8 t/ha

STEP 2: CALCULATE N REQUIREMENTS

Now that target yield has been identified, determining the amount of N required is
relatively straight forward. Table 2 outlines this estimation.

Table 2. Nitrogen (N) needed to meet grain yield target

Crop 0 0 0 / . 0
Wheat 40kg N/ha 80kg N/ha 120kg N/ha 160kg N/ha 200kg N/ha
Barley 35kg N/ha 70kg N/ha 105kg N/ha 140kg N/ha 175 kg N/ha
Canola 80kgN/ha | 160kgN/ha | 220kgN/ha | 300kg N/ha ;C/;;?!d luck to

To work out the amount of urea (kg/ha) to apply, divide the nitrogen requirement by

0.46 which is the component of N in urea.
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N BUDGETING TO MEET YIELD POTENTIAL

3.8 t/ha wheat yield potential, with a starting soil N supply of 60 kg N/ha and 7 kg
N/ha applied via MAP at sowing, requires:

3.8 x 40 kg N/ha =152 kg N/ha
152-60- 6 kg N/ha = 86kg N/ha

86 + 0.46 = 186 kg urea/ha

REVIEW DURING THE GROWING SEASON AND AFTER HARVEST

There are many reasons why a crop might not reach its yield potential, such as time of
sowing, frost, heat and moisture stress. As the season progresses, climate outlooks
generally become more reliable therefore, consider reviewing your yield potential
throughout the growing season and especially prior to applying urea. A review after
harvest, to consider any discrepancies between actual and estimated yields, is useful to
identify areas for improvement in subsequent years.

Compiled by Louisa Ferrier, Alicia Gault, Grace Hosking and Claudia Cox (BCG)
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